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5^i/jn4->^y ho 

wimmmmc w l r gi*p ^ nfcSc^tTifi^^i-iiHt-r ^^^^ 

H-BEXx^y^i:. 

^Tiati-r^iaiixf-'yT^^. ;^Mii-r^c^:^j|tm^*r 
[lf*JH6] H^ga=3>tr^-^ • y:7 h^xTti. 



(2) itgB 2 0 0 2 - 3 3 7 0 7 5 

2 

ffij^fgii-r^I&f^S^XT-^yT^^^etcii;^^). Ct^ 
[0001] 

10 [0 0 0 2] ^jcpL<(i. ^mm. s^^n/ciftf^ 
/ ^ - y^^mit L r lati-r ^ p^^ift p ^y h 

^'coA:^v'>>Kvi/^asbrfait'r§p^^i(in.i<^y h 

[0 0 0 3] 

hj i:l/^9o P4<'y h^Ofga^Ji. X^:/|§0''ROBO 
20 T A(i«^*«SM)''t-*5l5-r^hS*3nTV^^o ^*^@T' 

MAfb^^^aw^Lfcv- tr^-u-^-^asiMO'i-^y h 

^E(DmM^^^-'y h (industrial robot) TSo/co 

[0 0 0 4] r — A^n>-}< y hOcfcatC. fe^1^^C0±t 
mtcffilSbTffli/^^ck'5^})gH#^'l'>^<Oa.1?*y ht±> 

LfcO. t: h-^^5?$>^i^ti^«7:>ffio^^<*tc@#}^t) 
4-> *y h tcit L^^^T^I5SOT^^t7Mi^5b'^iS L < 

[0 0 0 5] «3fiTti:. -rX^^^:3CDct-9tC4S^^TO 

rAFSff^J SL<t± TAF^SiJ ^Pft^n^D^K^y h (hu 
manoid robot) P^^ifta.1-C'y htcKf 

fi?»J:^tf. y^-1*^^ttti. ^/Sl 2^1 1^2 1 
Bti:2E^tT(0AF^S^D>i<^y h" S D R - 3 X^^l^^L 

/-Co 

[0 0 0 6] ^C5T\ a4-''y htc^^fLTRlfT^iftft^S 

50 So iftf^s^tcti. ^j^tf. i'fmmmic^\^^x:t^u- 
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r 



(3) 

3 

[0 0 0 7] L*^Uj5:^'^6. t/^^cOn.K^y htC^V^T 

[0 0 0 8] ^^-r^m?b'^Ar^^^3?^s:^*co^tt^fii 

• ^^OTiftf^^At/'T^c^Tm^cOiftf^/^^- 
[0 0 0 9] ^^3. CC>J:^:^f5!:^{t^tc4ol/^T> 

^g|5^ttn^ ^ ^ I Hiop < jS: ^^iO-b A:^ if ^ v' V 
[0 0 10] COcfc-^^^^V^^^l/^alSbTSlf^^^^- 

[00 1 1] ^C5T\ a>1^'*y btcM-r^®JeiIt«$Sti. 

[0 0 12] CCT% — • :t->y ^^ti. 
A P^Ofla tc *5 ^ #SlHlgS*i^ffiB§f L L ^: T^Vb T 

i/:^7'X^/^bT*g'&^nTt-^^>'y hy-^^^B^-T 



#g8 2 002-337075 
4 

[0 0 1 3] ^/c. U^UVh • — • :t-^y h*? 
-^(i. rta5tc:7^-K/Vy^$g'&^Ci^^c.hT\ 1 

[0 0 1 4] ^etc. |^S§^U;^l/>h • 

tf. ^miBAtcKtcS^iS^nTi^S^tP^W 1 1-12 6 

W tc b T ^ S cfc ^ «^ $ n /c f- - ^ SfliilSH^s J; 
[0 0 15] ^A«<7)^^?'J-r-^5?;^^gi1^l:br®M6^ 

So 

[0 0 16] 

^ <o^^;^ffi^^m-r s c h tc ^ s o 

[0 0 17] *:fg0^£OM^S@6^ti. ^^^tl/cKf^/^ 

[0 0 18] ^^m(DW^s^mm^. ^^^^ntcmi'^^^ 
^ - y^'7^m\L't s ^ a tc. %m\L^ntcmv^f ^ ^ - 

>5£r^^ ^ A:^ > 4-01/ ^ jffi L Tf Bti-r S C ^ 

{ft-rsciitcfcSo 

[0 0 19] 

m^\z.m-5\.^x . iyyif^)\^hmm'^'^X^m{'^^W&:t 
^y hTfeSo 
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5 

[0 0 2 0] ^mmm \ (ommic^.^m^^m^t^y 

CO 0 2 1 ] ^mn<om 1 (ommc^^^mi^^W}xn:f.>y 
tc i; 0 mm-^ntcxti >>i-oi/ 1 mm i^rmmt 

[0 0 2 2] ^/c. *fg0flO|g 2 (OlPJjffiti. ?SSS(C>MSn 

[0 0 2 3] :*:fi0^(Om2cOlpiJ®tC^;5P^^Ifin4<^y 

CO 0 2 4] Sfc. *f80^(O|g3co®Mti:. ^mtOMSI 

glSa^^O|gSja5^{i;^/cPie?^lifju4^^y h (O/ciijcT) 

^n/cg(^4Tlft^^Sifb-r^^^Iii<l:X7^'yy^. A;^^ 
n/cg^^iga?Lr s/^^^-owc^^-r^^^^.iSx-r *y 

4<;l'^ji^.^-t^T#ifif^^HE1S-r^HB1tX7"*y7'^. ^ 

^m-t ^ct t-r^ immwx^ ^ o 
[0 0 2 5] :$imM(Dm3(omm\cm^mmMmc^i^ 

[0 0 2 6] i^^m<om3(omm\rci^^^$mmwirt. m 

fcf^-^->^X-xi:.tc^1LT. n>^lf^-^ • yy h'^ 
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6 

C(D^o^j:mmt. 0)J^ti\ CD (Compact Disc) 
D (Floppy Disk) . MO (Magneto-Optical disc) ^ 

[0 0 2 7] c(D^orj:mmmmt. nytroL-^-v^ 

XT-A^TRiT^cD^iytf:!-^ • y:7 b'^xr<D«l&g^ 
JO mmir^rcisb(D^ zivtr^-^ • y:7h«>xTi:fBlt!« 

^ftLrm'&(Da>\fzL—^ • y:7 h'^/xr^aytf :i 

tr^~^ • v-X7^A±l?ti:iai!lW<'Fffl;0^fifil^n. 

[0 0 2 8] *l80flco^etcftiico@6^. IfM^fJi^Ji. 
[0 0 2 9] 

[0 0 3 0] Eiucti. ^mM^mm^c^.^n^. esbj 

[00 31] P^^lfi^4-^y h 1 ti. ^y h 2 

llgpa.- ^y h 3 ^> raBJ-r^^^PgP:! 
:=.^y h 6 A — 6 DT^^^^n^o 
[0 0 3 2] S{*gpa.-'y h 2tCti. l^^^iif^^^JSfl^ 

40 -iir-r) ia<*0^^aST*^^/^'yxU 2 1 (^ 1 tcti 

CO 0 3 3] ^gI5^-:=-^y h 3ti. a-;l/. tf^y-^RCFH 

-co^ffiT^rS] (gl/T^) cogSja^}toMMgii7^:n^L 
T. HBf^gPa- ^y h 2C0IBSHU±5SJcBE^^nri/>^o ^ 
/c. gMgp:^.- ^y h 3ti:ti. ^?^co r@j tcffl^-T^CC 
D (Charge Coupled Device : m^^-^M'T') 

> \ 6t. rpj tctg^t*^Xbr— :^ 1 7 Mf^tiiffl 
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7 

[0 0 3 5] MgPrL^^y h 6 A;^r/6 B HU^^lg^ 

gprLjn^y h6 A~6Dt*. ^tl^'n. ;^ffi|g|5n. - h 9 
A~9 DSO'KSPa- ^y h 1 OA- 1 0 DOM^^^-ti: 

^mmcmomfibnri^^^o ^^Bigp:^.- ^y h 9 a~9 

Sll 1 A~ 1 I DtCj:oT. ^ftgPrL- ^y h 2C0S->^?O 

m^gpfetc^isg^nri^^o ^rc. :;^ffiiai5^^>y h9 a 

— 9 D^KgP:^.— ^y h 1 0 A— 1 0 DOr^(i> D— 
t^tf'y^fftOgiJg^JtO^MIill 2 A-1 ZDIC^-D 

CO 0 3 6] m7j<(D^o{cmfS.'^nrcm^^W}tJ:^^-y h 
gpo.- ^y h 6 A~6 D^mm]3&mm^mm^'^rm=f^ 

[0 0 3 7] P^^®JD4^^^y h 1 (OmW^^m 

[0 0 3 8] ^2tc(i. *^ffiJBHIt-f^^P^^iftn.1-C 
^y h 1 comm. • *iJffli^l^iOtS^g]^4MseWtc^bTV^ 

0^. AdK;^gP4 0^. IBfjgpso^. «aga56 0i:T 

[0 0 3 9] Att5:^3a5 4 Oti. A^^SP^ LT^ifta^^^y 
h I CDgtc^g^-r^C C D;t^;^^ 1 5^. Stcffl^^r^ 
v^^n^:^^^! 6. tti^MB^-r^^^y^^ • -tr>'1t 1 

J^^^I^OJBST-Baiie^iljD^^^y h 1 ;b^e>fO<af*i!){'^^-<- 
X a bfc:i-1f • >r - F/^ *y ^ Jgr^JS-r S c A^T* # 

[0 0 4 0] PS^SJa.t^y h His ij^^l S^^tS 



(5) 2002-337075 

mt]\fcm^i ^rmmmf)^ 6 oiig^ irj # ^ tt-^ij-r ^ c i: 

[0 0 4 1] iggjgP 5 0 ti. fflffllgP 2 0 ti'^m^'t^m^ 

m-r^mmy'^-y^x&o. ^mm. mmm. mmw. 

n/clgifirL- ^y hT-«^^n^o la^cOgrlJTii. ^tTO 
70 #'y h 1 tinffltOMInSSa^Wb. L/cA'^oTlgKjgP 

5 OtinfflcOigSfto.- ^y hT^^^^n^o ^|gi!j::L-'y 

^ 5 1 (^^lEJlKfig^HIW-r^x^n-^S 2 xvn 

-^'^S 2^0tb;^^^cS-::5^.^T^-^ 5 1 OlelfKfuS^lHlS 

[0 0 4 2] ^Ma^eoti. ^cO^^ilO. ^tTn.K^y 

u 6 1 ?c^^^^y7^u 6 1 (D^WLm^m^mm-r^yt 

[0 0 4 3] ^m^'^-J'rV 6 1 It. mti\ 1[mL^(D:=- 
• ti F^'i'Amffl-t;!/^;^— h U ^y S/iCtc^^^y ^ 
-v^ffcb/c OVy-rU •>'^y^J ^V^^m^Tlg^^n 

[0 0 4 4] ^fc. mknmSl^eZfft. >'^^yrU6 1 

ia^^'^jfliJ^-r^C^Tv^^y-rU 6 1 cOS^^ffi^ffig 

[0 0 4 5] mms^z oti. rgsBsj tcta^bs e^o^tf 

^mu^^^y h 1 C0^gi5a.- ^y h 3S^l/^tifl^f*gP:3.:r.>y 

b 2tcjs«^n§o 

[0 0 4 6] ^3tc(i. $iJiaigi5 2 0(;:>t«/S^$^tcW*ffl 
tcElfi?bTl^^o IpJ^tc^t-cfcdtc, 3jriagl^2 0(i. ^ 
-TV • rJVhD— -^iibTcDC PU (Central Process! 
ng Unit) 2 1:6^ ^ ^ U ^cofflco^lnlSSri >>1^-:^'^> 

40 2 7±o^^Mtcti^n^*ntcHW^orFux 

• r FUXXti I /or FUX) 7b^fiJ0^^r6nT:te 
t). C PU 2 HiZ Ft-Xlg^-r^C ^TvSX 2 7 ±0 

[0047] RAM (Random Access Memory) 2 2(i. 
DRAM (Dynamic RAM) HcOSfgtt^ ^ U 
n/cS^ii^"lH6^^'JT'S>0> C P U 2 1 ;0'«^tT-r^ 

ft Ht'^ ^ /c a6 ffl ^ n ^ o 

[0 0 4 8] ROM (Read Only Memory) 2 3ti. 
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V^^o R0M2 atc^SJifS^n^yu^'-^/:, • a-Ktc 
•r^$'rffl»:/n>f^A <iyT-l.^3LT) %if;b^We>n 

[0 0 4 9] ^^ssmirti. saiiC^^ifta^-c^y h i osj 
(RNN) \fcm'^<^'^mmiomm^nri^^o u 

^•r^C^^^T^^^o fib. ';:^U>h • :=-zz — • 

[0 0 5 0] ^}ffgttP<^U 2 4ti. ^J^tf E E PRO 
M (Electrically Erasable and Programmable ROM) <D 

[0 0 5 1] -r>^-:7x-X2 5ti:. SWa52 OJI^cD 

Tfe^o >'^-:7x — X2 5ti> CT^tf. 5 
^^^^ay^zy I 6. xtf-;?? i 7 tcorST'f—^X 

OrtO&F^-r/^5 3- 1 ■ ■i:iOP^T-r— ^-^nv>K 

[0 0 5 2] ^/c. Yy^->'x-X2 5ti. RS (Re 
commended Standard) - 2 3 2 crj:E(DiyVT Jl * > 
:7x— X. IEEE (Institute of Electrical an 
d electronics Engineers) 1 2 8 4 ^^0>'^^ • 
-f>^ — :7x— X. USB (Universal Serial Bus) 4 
— i-Link(IEEE1394)'Y 
— :7x— X. SCSI (Small Computer System In 
terface) x-X^^OcJ: ^ ay\£zL- 

[00 5 3] S/c. ^>^-:7x-X2 5C01 O^LT 

(I rDA) -r>^-:7x-x^«i;^. i^gp 

fcii^com^mmt. &mms^^^y hrsticox^{z. 



(6) Itgfl 2002-337075 

W 

[0 0 5 4] ^etc. ®J^a52 0ti:. ^S^jHi^>'^'- 
:7x-X2 6^^y h^-^ • -r>^->^x-X • ;^'-F 
(NIC) 2 7^^^. " b 1 u e t o o t h"-^". 1 

1 B"(D^o^^7&t^mmmm. ^^i^h^lan (locai a 

rea Network : fl?0;^(f Ethernet) "P-f^^—^^y h^m 
[0 0 5 5] CCOcfc^i&avK^y hi:.1-NX Fn^e^-^ 

7^ ^/ y--^ > F ^ IC J: 6 n/cg(^ X- 

[0 0 5 6] m^^mti7\iy h 1 cOififW^ti. 
ti. C P U 2 nc:fel^Tm^OV:7 h'i'xT • T'n^*^ 

mmic^.^m^^ma^^^y h \ ALvmmt^yy f^x 

[0 0 5 7] |plE!tc^-rcfc'9tc, a4<^y F$Wffltoy7 

F»>xr(i:. i«S(g(;Dy7F'>x7'Tis^^n^Pgg« 

[0 0 5 8] «TS<Ot'>'^-i'X • Fy-T/^Ji. ^MIPT 
^(D|gi!i-^-tr>-9-tH^O§fi^^VN- F^^x 
T t c ^ L T it S r ^ -tr X T ^ C ^ ^ 1^ ^ ^ n /c :t X 
^F-rfeD. /N— F'^xZj0^6OfiJ'9 3A^g*tc/S^L 

[0 0 5 9] M^.a4->^y hit. ^ffl-r/WX • F^^/^ 
i:m^^O:ty"v'x^ FP^jlfiyp Fn^I/tcS-cJi^Tifii^ 
40 -r^^y^^x^ F to^W-frt^ji^yiryiyx.^ FT*^^o 
P^^KJ^>-^^y F 1 ^«/S"r^^/^- F»^ xTSg^O 
r^-tXti;. CO<g^.a4->*y F^:r>-bTfT^n^o 

[0 0 6 0] -y-— IfX • V:t^— i/>ti. nJt^-^^v^aV- 

ic. ^;d-y>^x^ Ftcg^M^fs-r-^x-ri^ • ^ys^x^ 

FT'^i>o 

[0 0 6 1] zyXv'I^m^^±fiL(OVyh'yxTfft. :t 
-/iyjL^h (>^n-trx) ^tc^ya--;Wt^nT^3 0 . 
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[0 0 6 2] T-VWX- Y^^^mhi/7.^L.m\^X^<r> 

CO 0 6 3] 05iCti. ^Y)v^:x.Tm<op^umm:m: 
[0 0 6 4] ^F;l"^xr^ti. PS^HjnjK^y h 1 <0 

[0 0 6 5] co^ F;i/«>xrs(i. i^ftge^tc. mm^k 

[0 0 6 6] ^.gj^co^ F;b^xrTti. iij^T--^^ 
A:^j1f$BtcS-:5#. ^^UWi. SEISt^^m. i^^l^m. 6^ 20 

l^tBLfcj . r (piS?^;^) ^.ISb/cj o 

[0 0 6 7] -7^. Ui;^j^co^ F;b^xTT'ti. ^tT. 
i&^cDII^. ]hf)^<D^J&. @tCta^-r^ L E DCD;S*T 50 

> H tc ;lo v ^ T ^ ^ n t T Ift St il ^ m ;^ *T > X ^ X 

1 (0^mm\z n 4-^y h £D^>^ 3 F 
^m;^^. m;^7t (LED) . 

^©Jffl]m^Oc};9^1^S0^?5:nwFTtiJS:<. ^Ott 
SW:^tTii!i:3x'>F (fi^Jx.ti\ hmjI. »9L^ ^0 

tts-r§. m<> F^^y4->^*-r^^^) ^ 

[0 0 6 8] ^fc. ^6tC(i:. TT'U^— >3>gOrt 

rtsp^scffi^sijas-r^ 1 t^±oT:ruy->'3 >-y:7 f 
[0069] ry'uy-i/s >(i> A;/j-t-T>7">r 



<^gfl2 0 0 2-3 3 7 07 5 
J2 

j^ifin.K-y F 1 (D^mmm^i^mLr. iMtj-^^yr^ 

[0 0 7 0] ryu^-i^3>ti. ^>t^y FcO^lf^-t 

[0 0 7 1 ] A^J-tv>7^^ ^x • a>j<i-^miSaXX 

[0 0 7 2] tTift^T';btcJ:-:^T?^^^nfcPS^ifin 
jp^y F 1 (onmit. tT®J^#a5Mt/tctH:^l-trv>-r^ ^ 
X • nv/^-^eST-^ F;i/'^xrtcj3lfi^n. 
I&a4-N>y F l(OWtii^±vmi^ri^o fe^i/Hi. ffSj^ 

[0 0 7 3] j&m^e'fii^t^m'eT^Mt. ^n^nmm 
[0 0 7 4] :^mmmmjci^^^^^^i^zL-;\yi^^. ^- 

3 > • ^ y 5^ -^^ -^^^t" ^' — ^ y • ^ > > F ^ H^DM 

U^F • ^^*y F V-^^S^^Sffl-r^o 

[0 0 7 5] CCT\ r:jL— '^yl/ • :t-^y FV— 

Ar^^Di3atc*3tt^»,siigsfH^raBSfbLfc't7^vi/i^ 

•r^i/^yx^/t^bTJg'&^nTV>^;?;^y F^-^^^. 
tt-r^o ^^-D>P^co{i^oe^(i;v'-:Fyx^:r>LT 
f7t>n. v':^yx^D}gt^L> -r^5:t)"^S^^3ii^tc|^gt* 

xiCcfc^fi^{^tt^bTA:^jL. ^neA;^fB<0*gft^ 

[0 0 7 6] Sfc. Ur^UVF • — • :^*y F7 
-^r-ti. S:ix^y Ftc*3Ct^il£«oai:^j7b^^>^y FV — 
^rtcOftScO^^ri^y F (fe^lHig^g*) tc^$ni)cJ: 
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[0 0 7 7] ^^mBm\c%^'^^'eiy ^-)Ut. C(D 

^jk^^iT"- ^ ^m^-^t^-^t^ c ^ cj: rmm»\m%n 
[0 0 7 8] miicit. ^mmmmici^.^mmmvtfiy 

y — ^(i. fi>J?(?) 'J:^U>'h -nil — •^ylz-^.-y h^ — ^ 
[0 0 7 9] mc'^^fc^ottC. m^^W}a:^.^y h \ 

[0 0 8 0] m7iC7jk'rmmmo:^iyyh -^ix-^/i/ 

. ^^.y hy-^ 2 0 OcOTteS^m^-r^ n^@^OU:^U 
>h§^-i-^;^ -^^^yhy — ^20 1-1—20 1- 

[0 0 8 1 ] II18tcti. Tf4S<0U;^U>^h^^ii.— ^ 
0 1 - 1 cOli^P^SbTl/^^o ^ 

• :t-^y — ^2 0 1-2 — 20 1-n^.. EI^cO 
U;^U>'h§y^:i-'^;l/ • ^>^>y hy-^2 0 1 - 1 hl^l 

[0 0 8 2] EIStC^-TcfedtC. TfiS<DU:5^l/>hiy 
jni-'^yU • h7-^ 2 0 1 - Ui. m^(Dm.(OX 
tiM(0::^zL — u:yZ 3 1 ^^Wb. C<0^=l — X3>2 3 1 

icotb^^ti. tt^P^HO-i-D>2 3 2^/^LT. Iht) 
HO— a>2 3 3tc«*&;^n^cfc'5tc:^^nT0^ 

^LT. ffi;^gO:=.^ — n>2 3 3?b^6ti. U :^ U 
>'h§y::ii2.~^;l/:^>^^y hV — ^ 2 0 1-1 C0't>'^(DVi 

gISti:. r3>'r::^Xh (context) Cti:bT. A;^?a 
zL— OV2 3 1 icy^ — V/'^-y^'^n^^olci^'^ 

[00 8 3] U;^U>h^r:zL — ^yl/ • ^>'y h7-^ 2 
0 1 - in^Z 0 1 ~r\(Olht]lt. ^It^-r^Y—h 2 0 
2- 1 717M2 0 2-n^^>LT^fiSclHlSS2 0 3tcA;^j;2r 

[0 0 8 4] ^MB#^^:*5v^Tti. ^^.mmi\.r<omm 

fiyN + i T{it^<0^'J;^3l^>h • Jill — -^/l/ • :^'y 
h'7-^2 0 1-1—201 -n<Oti!,ti<DmMff. 
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J4 

•r^y- h 2 0 2- 1-2 0 2-nOmi^MS91"r^cfc 

[0 0 8 5] ±aib/c:T{5ScOU;<7UVh§i-:r-^;l/ 
• Jt>^y h^— ^2 0 1 - 1 —2 0 1 - n. h 2 0 2 

-i:PjM2 0 2-n. Ra\ ^f&\Bi^2 0 3tmmo:>m 

^211-1— 21 1-n. y— h 2 i 2 - 1 — 2 1 2 
-n. &t>\ '&iSlHj£S2 1 3 7?)'^ffilS^nTl/^^o 
W U:^U>h^— JL — • ^^-^^y hy— ^ 2 1 1 - 1 
— 2 1 1 - n tcti. Tf4i?)P^B<oy- h 2 0 2 - 1 — 2 

0 2 - n co-^n^^nco^sami (mmm:> tc^is-r ^ 

-yvx (y-h>^->!r>x) Gt*^A:^l^n^<fc^ti: 
>y hy— ^2 1 1-1 — 21 1 -n*^6ti. ttJ;^JG'T + l 

-G"T+iA^i±i:^^n. '&«iHiss2 1 3}b^e>(i. 'f'Wimt) 

20 [0 0 8 6] ^io^ ii7tcti. 2'r:><Dmmrci^fff^7jk^n 
[0 0 8 7] 09tcti. ±iiLmm(ovt!u>hm^iL- 

• ^^^y hy-^ 2 11-1 cOtgi^^SLTC'^^o ^ 
fl!icO±fitU:^U>h§y::^^-^;l/ • ^-^^y hy — ^ 2 

1 1-2 — 2 1 1-nt. 0^cO'J:^]x> h^::^^ — ^ 
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(54) LEG TYPE LOCOMOTIVE ROBOT AND ITS LEARNING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To store a taught action pattern associated with an 
input symbol of a voice or the like. 

SOLUTION: This leg type locomotive robot clause-divides a relatively long teach 
action and the other behavior, and stores clause-divided each action associated 
with an input symbol recognized by speech recognition or the like. Accordingly, 
when the action is reproduced, a relatively long action pattern can be easily 
indicated. Even in the behavior not directly learning the same action, by 
association from the symbol input by a voice order, the close behavior can be 
manifested by the order. 
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CLAIMS 



[Claim(s)] 



[Claim 1] The segmentation section which segments the instruction action which 
is a leg formula mobile robot having a mechanical component with two or more 
joint degrees of freedom, and was impressed to said mechanical component, 
The leg formula mobile robot characterized by providing the speech recognition 
section which recognizes the inputted voice and is changed into a symbol, the 
correlation count section which calculates correlation with each actuation and 
the symbol which were segmented, and the storage section which is made 
reminded of a symbol and memorizes each actuation based on a correlation 
count result. 

[Claim 2] The leg formula mobile robot according to claim 1 characterized by 
what it has further the playback section of operation which reverse-segments 
each taken-out actuation and discovers action for while taking out the actuation 
of which it is reminded from the symbol inputted by voice directions from said 
storage section. 

[Claim 3] The segmentation step which segments the instruction action which is 
the study approach for the leg formula mobile robot having a mechanical 
component with two or more joint degrees of freedom, and was impressed to 
said mechanical component. The speech recognition step which recognizes the 
inputted voice and is changed into a symbol, The study approach of the leg 
formula mobile robot characterized by providing the correlation count step which 



calculates correlation with each actuation and the symbol which were 
segmented, and the storage step which is made reminded of a symbol and 
memorizes each actuation based on a correlation count result. 
[Claim 4] The study approach of the leg formula mobile robot according to claim 
3 characterized by what it has further the playback step of operation which 
reverse-segments each taken-out actuation and discovers action for while taking 
out the actuation of which it is reminded from the symbol inputted by voice 
directions. 

[Claim 5] It is the storage which stored physically the computer software 
described to perform study processing for the leg formula mobile robot having a 
mechanical component with two or more joint degrees of freedom on computer 
system in the computer-readable format. Said computer software The 
segmentation step which segments the instruction action impressed to said 
mechanical component, The storage characterized by providing the speech 
recognition step which recognizes the inputted voice and is changed into a 
symbol, the correlation count step which calculates correlation with each 
actuation and the symbol which were segmented, and the storage step which is 
made reminded of a symbol and memorizes each actuation based on a 
correlation count result. 

[Claim 6] Said computer software is a storage according to claim 4 characterized 



by what it has further the playback step of operation which reverse-segments 
each taken-out actuation and discovers action for while taking out the actuation 
of which it is reminded from the symbol inputted by voice directions. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the leg formula mobile robot 
having two or more joint degrees of freedom, and its study approach, and relates 
to the leg formula mobile robot which associates the pattern of operation taught 
especially with input symbols, such as voice, and memorizes it, and its study 
approach. 

[0002] Furthermore, the leg formula mobile robot which segments and 
memorizes the pattern of operation with which this invention was taught in detail, 
and its study approach are started, and while segmenting the pattern of 
operation taught especially, it is related with the leg formula mobile robot which 
associates the segmented pattern of operation with input symbols, such as voice, 



**, and the leveling and the irregular ground is realizable. 

[0005] Recently, the researches and developments about leg formula mobile 
robots, such as a robot (humanoid robot) called "the human form" or "the human 
mold" designed by using as a model the body mechanism of an animal and 
actuation which perform the pet mold robot which imitated the body mechanism 
of the animal of quadrapedalism and its actuation like a dog or a cat, or a 
2-pair-of-shoes walk in erect posture like Homo sapiens, progress, and the 
expectation for utilization has also been growing increasingly. For example, 
Sony Corp. released humanoid robot"SDR-3X" of a 2-pair-of-shoes walk on 
November 21 , Heisei 12. 

[0006] By the way, it calls it "instruction" or "teaching" to instill predetermined 
actuation to a robot. The instruction method which an operator or a user teaches 
with utmost care and kindness in a work site, the instruction method which 
performs input, creation, and edit of a pattern of operation on the editor of the 
robots exterior, such as a calculating machine, are held in instruction of 
operation. Moreover, the event in workspace can be made to be able to 
memorize serially and it can be made to utilize for the next action by carrying a 
learning function in a robot. 

[0007] However, in the conventional robot, in order to perform instruction of 
operation, the operator needed to do the considerable extent understanding of a 



and memorizes it, and its study approach. 
[0003] 

[Description of the Prior Art] The thing of the machinery which performs 
movement modeled on actuation of human being using the electric or magnetic 
operation is called "robot." It is said that a robot's origin of a word originates in 
"ROBOTA (slave machine)" of a slab word. Although it was in our country that a 
robot began to spread from the end of the 1960s, the many were the industrial 
robots (industrial robot) in works aiming at automation, full automation, etc. of 
production, such as a manipulator and a carrier robot. 

[0004] Like an arm type robot, the robot of a deferment type which is implanted 
and used for a certain specific location works only in fixed and local workspaces, 
such as assembly, a sorting activity, etc. of components. On the other hand, the 
robot of workspace of a portable type is un-restrictive, and he can move free in a 
predetermined path or non-path top, and the human activity of predetermined or 
arbitration can be executed by proxy, or he can offer the various broad services 
which replace Homo sapiens, a dog, or other life objects. Especially, the mobile 
robot of a leg formula compares with a crawler type and tire-type robot, and 
although it is unstable and attitude control and walk control become difficult, he 
is excellent in the point that flexible walk / transit actuation which a stairway, rise 
and fall of a ladder, and an obstruction get over, and does not ask distinction of 



robot's operating environment, and needed to beconne skilled, and burden of 
instruction / study activity was excessive. 

[0008] When the object to teach is the flesh and blood aninnal equipped with the 
intelligence of human being, a dog, etc., an informer instills a pattern 
[ predetermined in inputting actuation with a gesture and a gesture, or net 
income and a gait ] of operation, speaking to this candidate for instruction. And 
the candidate for instruction relates with input symbols, such as a shout, and 
keeps the pattern of operation in mind. Therefore, if the same shout can be hung, 
such a candidate for instruction can be reminded of the pattern of operation 
directed based on the shout, and can discover near actuation according to the 
directed actuation or the contents of directions. 

[0009] In addition, in such an instruction activity, it relates with the taught putter 
of operation, and the gestalt of the symbol to keep in mind is not necessarily 
limited to voice, such as a shout, for example, it is an image to show a 
predetermined object etc. or a head is touched - it is - it is it is good also 
considering a sensor input, such as striking, etc. as a symbol. 
[0010] The learning function of it being reminded of such a symbol and teaching 
a pattern of operation is **(ed) to the real world, and it is easy to understand it 
intuitively also for an operator. Furthermore, it can direct easily by inputting the 
symbol sequence which arranged two or more symbols in on a time-axis, 



comparatively long pattern of operation, i.e., action. However, the example 
which applied the learning function of being reminded of a symbol and making 
actuation memorize to the leg formula mobile robot is [ that there is nothing ] 
equal until now. 

[001 1] By the way, generally the control information about a robot can be treated 
as an assembly of the continuous time series data about a sensor or a joint 
actuator. On the other hand, it is known for the technical field of information 
processing as a study device for time series data that a RIKARENTO neural 
network is effective. 

[0012] Here, a neural network is the model which simplified the neuron network 
in human being's brain, and means the network where nerve cell neurone is 
combined only with the one direction through the synapse which passes a signal. 
Transfer of the signal between neurone is performed through a synapse, and 
various information processing is attained by adjusting resistance of a synapse, 
i.e., weight, suitably. Each neurone inputs by carrying out weighting according 
the output from other one or more neurone to a synapse, adds deformation of a 
non-line type response function, and outputs total of these input values to other 
neurone again. In control by the neural network, since it has the learning function 
while being able to cope with non-line type problems, such as friction and 
viscosity, as it is, setting modification of a parameter becomes unnecessary. 



[0013] Moreover, by equipping the interior with feedback connection, a 
RIKARENTO neural network has the information in front of 1 period in a network, 
and has become the structure which can grasp the hysteresis of time series data 
by this. 

[0014] Furthermore, it segments automatically by the hierarchical RIKARENTO 
neural network, and it can save and various movements can be generated by 
performing kinematic control combining each segmented time series data. For 
example, in order to memorize the predetermined pattern of time series data 
alternatively, it is indicated by JP,11-126198,A already transferred to these 
people about the data processor and approach which were constituted so that 
the pattern of time series data could be segmented automatically. 
[0015] By segmenting a huge quantity of time series data, and constituting 
hierarchical, data can be dealt with with comparatively few calculating-machine 
loads. For example, if a robot's taught pattern data of operation are constituted 
hierarchical, according to directions, a pattern of operation can be taken out at 
high speed, or synthetic processing of two or more patterns of operation can be 
performed easily. 
[0016] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to 
offer the great leg formula mobile robot which can associate the taught pattern of 



operation with input symbols, such as voice, and can memorize it, and its study 
approach. 

[0017] The further purpose of this invention is to offer the great leg formula 
mobile robot which can segment and memorize the taught pattern of operation, 
and its study approach. 

[0018] The further purpose of this invention is to offer the great leg formula 
mobile robot which can associate the segmented pattern of operation with input 
symbols, such as voice, and can memorize it, and its study approach while 
segmenting the taught pattern of operation. 
[0019] 

[Means for Solving the Problem and its Function] This invention is made in 
consideration of the above-mentioned technical problem. The 1st side face The 
segmentation section which segments the instruction action which is a leg 
formula mobile robot having a mechanical component with two or more joint 
degrees of freedom, and was impressed to said mechanical component. He is 
the leg formula mobile robot characterized by providing the speech recognition 
section which recognizes the inputted voice and is changed into a symbol, the 
correlation count section which calculates correlation with each actuation and 
the symbol which were segmented, and the storage section which is made 
reminded of a symbol and memorizes each actuation based on a correlation 



count result. 

[0020] The leg formula mobile robot concerning the 1st side face of this invention 
may have further the playback section of operation which reverse-segments 
each taken-out actuation and discovers action while taking out the actuation of 
which it is reminded from the symbol inputted by voice directions from said 
storage section. 

[0021] According to the leg formula mobile robot concerning the 1st side face of 
this invention, while segmenting comparatively long instruction actuation and 
other actions, each segmented actuation is associated with the input symbol 
recognized by speech recognition etc., and is memorized. Therefore, a 
comparatively long pattern of operation can be easily directed at the time of 
playback of operation. Moreover, even if it is the action which is not learning the 
same thing directly, near action can be discovered with directions by associating 
from the symbol inputted by voice directions. 

[0022] Moreover, the segmentation step which segments the instruction action 
which the 2nd side face of this invention is the study approach for the leg formula 
mobile robot having a mechanical component with two or more joint degrees of 
freedom, and was impressed to said mechanical component, The speech 
recognition step which recognizes the inputted voice and is changed into a 
symbol, It is the study approach of the leg formula mobile robot characterized by 



providing the correlation count step which calculates correlation with each 
actuation and the symbol which were segmented, and the storage step which is 
made reminded of a symbol and memorizes each actuation based on a 
correlation count result. 

[0023] The study approach of the leg formula mobile robot concerning the 2nd 
side face of this invention may be further equipped with the playback step of 
operation which reverse-segments each taken-out actuation and discovers 
action while it takes out the actuation of which it is reminded from the symbol 
inputted by voice directions. 

[0024] Moreover, the 3rd side face of this invention is the storage which stored 
physically the computer software described to perform study processing for the 
leg formula mobile robot having a mechanical component with two or more joint 
degrees of freedom on computer system in the computer-readable format. The 
segmentation step which segments the instruction action to which said computer 
software was impressed to said mechanical component. The speech recognition 
step which recognizes the inputted voice and is changed into a symbol, It is the 
storage characterized by providing the correlation count step which calculates 
correlation with each actuation and the symbol which were segmented, and the 
storage step which is made reminded of a symbol and memorizes each 
actuation based on a correlation count result. 



[0025] In the storage concerning the 3rd side face of this invention, said 
computer software may be further equipped with the playback step of operation 
which reverse-segments each taken-out actuation and discovers action while it 
takes out the actuation of which it is reminded from the symbol inputted by voice 
directions. 

[0026] The storage concerning the 3rd side face of this invention is a medium 
which offers computer software in a computer-readable format to the general 
purpose computer system which can perform various program codes, for 
example. Attachment and detachment of CD (Compact Disc), FD (Floppy Disk), 
MO (Magneto-Optical disc), etc., etc. are free for such a medium, and it is a 
storage of portability. Or it is also technically possible to provide specific 
computer system with computer software via transmission media, such as a 
network (for a network not to ask distinction of wireless and a cable), etc. 
[0027] Such a storage defines the collaboration-relation on the structure of the 
computer software and the storage for realizing the function of computer 
software predetermined in a computer system top, or a function. If it puts in 
another way, by installing predetermined computer software in computer system 
through the storage concerning the 3rd side face of this invention, on computer 
system, a collaboration-operation is demonstrated and the same operation 
effectiveness as the study approach of the leg formula mobile robot concerning 



the 1st side face of this invention or the leg formula mobile robot concerning the 
2ncl side face of this invention can be acquired. 

[0028] The purpose, the description, and advantage of further others of this 
invention will become [ rather than ] clear by detailed explanation based on the 
example and the drawing to attach of this invention mentioned later. 
[0029] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained in detail, referring to a drawing. 

[0030] The appearance configuration of the leg formula mobile robot 1 which 
performs the leg formula walk by the limbs with which operation is presented in 
this invention in drawing 1 is shown. This leg formula mobile robot 1 is a mobile 
robot of the multi-joint mold constituted by using as a model the configuration 
and structure of an animal of having the limbs as illustration. User actuation was 
answered and the leg formula mobile robot 1 especially applied to this operation 
gestalt can do an expression of operation while he has a side face of the pet 
mold robot designed by imitating the configuration and structure of a dog which 
are the example of representation of a pet, for example, coexists with human 
being in human being's living conditions. 

[0031] The leg formula mobile robot 1 consists of, the idiosoma unit 2, a head 
unit 3, a tail 4, and Limbs 6A-6D, i.e., leg units. 



[0032] The control unit (after-mentioned: not shown to drawing 1 ) which controls 
airframe actuation in generalization, and the dc-battery 21 (not shown to drawing 
1^ ) which is the main power supply of an airframe are held in the idiosoma unit 2. 
[0033] The head unit 3 is arranged in the upper limit before abbreviation of the 
idiosoma unit 2 through the neck joint 7 with a roll, a pitch, and the degree of 
freedom of each shaft orientations (illustration) of a yaw. Moreover, the remote 
controller receive section 20 which receives the image recognition sections 15, 
such as a CCD (Charge Coupled Device: charge-coupled device) camera 
equivalent to the "eye" of a dog, the microphone 16 equivalent to a "lug", the 
loudspeaker 17 equivalent to "opening", the touch sensor 18 equivalent to tactile 
feeling, two or more LED indicators 19, and the command transmitted through a 
remote controller (not shown) from a user is carried in the head unit 3. The 
sensor which constitutes a living body's senses besides these may be included. 
[0034] The tail 4 is attached in the abbreviation Gokami edge of the idiosoma 
unit 2 free [ a curve or rocking ] through the tail joint 8 with the degree of freedom 
of a roll and a pitching axis. 

[0035] The leg units 6A and 6B constitute a forefoot, and the leg units 6C and 6D 
constitute hind legs. Each leg units 6A-6D consist of combination of the femoral 
region units 9A-9D and the leg part units 10A-10D, and are attached in each 
corner of front and rear, right and left on the base of the idiosoma unit 2, 



respectively. The femoral region units 9A-9D are connected with each 
predetermined part of the idiosoma unit 2 by the hip joints 1 1 A-1 1 D with a roll, a 
pitch, and the degree of freedom of each shaft of a yaw. Moreover, it is 
connected by the knee joints 12A-12D with the degree of freedom of a roll and a 
pitching axis between the femoral region units 9A-9D and the leg part units 
10A-10D. 

[0036] the leg formula mobile robot 1 constituted like illustration making the head 
unit 3 shake vertically and horizontally by driving each joint actuator by the 
command from a control section mentioned later, or making a tail 4 wag **** - 
each — a foot — Units 6A-6D — a synchronization — it is made to drive 
cooperatively and actuation of a walk, transit, etc. can be realized. 
[0037] In addition, in fact, the leg formula mobile robot's 1 joint degree of 
freedom is arranged for every shaft, and is offered by the rotation drive of a joint 
actuator (not shown to drawing 1 ). Moreover, the number of the joint degree of 
freedom which the leg formula mobile robot 1 has is arbitrary, and does not limit 
the summary of this invention. 

[0038] The block diagram of the electrical and electric equipment and control 
network of the leg formula mobile robot 1 concerning this operation gestalt is 
typically shown in drawing 2 . As shown in this drawing, the leg formula mobile 
robot 1 consists of the control section 20 which performs generalization-control 



of the whole actuation, and other data processing, the I/O section 40, a 
mechanical component 50, and a power supply section 60. Hereafter, each part 
is explained. 

[0039] The I/O section 40 contains various kinds of sensors equivalent to the 
senses, such as CCD camera 15 which is equivalent to a mobile robot's 1 eyes 
as the input section, and the microphone 16 equivalent to a lug, the touch sensor 
18 equivalent to tactile feeling. Moreover, the loudspeaker 17 equivalent to 
opening etc. is equipped as the output section. These output section can 
express the user feedback which used airframe actuation from the leg formula 
mobile robot 1 as the base in the form of [ other than a machine movement 
pattern with a foot etc. ], 

[0040] The leg formula mobile robot 1 can recognize the objective configuration 
and the color of arbitration which exist on workspace by a camera 15 being 
included. Moreover, the leg formula mobile robot 1 may have further the 
receiving set which receives dispatch waves other than a vision means like a 
camera, such as infrared radiation, an acoustic wave, a supersonic wave, and 
an electric wave. In this case, based on the sensor output which detects each 
carrier wave, the location and sense from the source of dispatch are measurable, 
[0041] A mechanical component 50 is functional block which realizes machine 
movement of a bipedal robot 1 according to the predetermined movement 



pattern which a control section 20 orders it, and consists of drive units prepared 
for every shafts, such as a roll in each joint, such as a neck joint, the shoulder 
joint, an elbow joint, a truncus joint, a hip joint, a knee joint, and an ankle joint, a 
pitch, and a yaw. A bipedal robot 1 has the joint degree of freedom of n pieces, 
therefore a mechanical component 50 is constituted from the example of 
illustration by n drive units. Each drive unit consists of combination of the driver 
53 which controls the rotation location and rotational speed of a motor 51 
accommodative based on the output of the motor 51 which performs rotation 
actuation of the circumference of a predetermined shaft, the encoder 52 which 
detects the rotation location of a motor 51, and an encoder 52. 
[0042] A power supply section 60 is a functional module which supplies electric 
power to each electrical circuit in literal [ the ] and a bipedal robot 1 etc. The 
bipedal robot 1 concerning this example is the autonomous drive type which 
used the dc-battery, and a power supply section 60 consists of a charge 
dc-battery 61 and a charge-and-discharge control section 62 which manages the 
charge-and-discharge condition of the charge dc-battery 61 . 
[0043] The charge dc-battery 61 consists of gestalten of the "battery pack" which 
package-ized two or more nickel cadmium battery eels to the cartridge-type. 
[0044] Moreover, the charge-and-discharge control section 62 grasps the 
remaining capacity of a dc-battery 61 by measuring the terminal voltage of a 



dc-battery 61, charge/strength of discharge current, the ambient temperature of 
a dc-battery 61, etc., and determines an initiation stage, a termination stage, etc. 
of charge. 

[0045] A control section 20 is equivalent to "brains", for example, is carried in a 
mobile robot's 1 head unit 3 or idiosoma unit 2. 

[0046] The configuration of a control section 20 is further illustrated in the detail 
at drawing 3 . As shown in this drawing, the control section 20 has the 
composition that the bus connection of CPU (Central Processing Unit)21 as a 
Maine controller was carried out to each circuit component, which are memory 
and others, or a peripheral device. The address (a memory address or I/O 
Address) of a proper is assigned at each to each equipment on a bus 27, and 
CPU21 can communicate with the specific equipment on a bus 27 by addressing. 
[0047] RAM (Random Access Memory)22 is the memory which consisted of 
volatile memory, such as DRAM (Dynamic RAM), and which can be written in, 
loads the program code for robot controls which CPU21 performs, or is used for 
temporary preservation of activity data. 

[0048] ROM (Read Only Memory)23 is a read-only memory which stores a 
program and data everlastingly. The self-test test program performed to the leg 
formula mobile robot's 1 power up, the control program (firmware) which 
specifies actuation of a mobile robot 1 are mentioned to the program code stored 



in ROM23. 

[0049] With tiiis operation gestalt, the learning function based on a RIKARENTO 
neural network (RNN) is applied to the leg formula mobile robot's 1 control 
program. According to the RIKARENTO neural network, serial study can be 
performed. For example, the movement pattern incorporated by motion capture 
etc. is automatically segmented by the hierarchical RIKARENTO neural network, 
it can save and various movements can be generated by performing kinematic 
control combining each segmented time series data. However, the 
after-mentioned is yielded about the configuration of a RIKARENTO neural 
network, or the detail of study / instruction device using a RIKARENTO neural 
network. 

[0050] Like EEPROM (Electrically Erasable and Programmable ROM), 
nonvolatile memory 24 consists of memory devices in which elimination 
re-writing is possible electrically, and it is used in order to hold the data which 
should be updated serially in un-volatilizing. The model (a feeling model, instinct 
model) which specifies the leg formula mobile robot's 1 behavior pattern is 
mentioned to the data which should be updated serially. 

[0051] An interface 25 is equipment for interconnecting with the device besides a 
control section 20, and making the data exchange possible. An interface 25 
performs data I/O between a camera 15, a microphone 16, and a loudspeaker 



17. Moreover, an interface 25 is each driver 53-1 in a mechanical component 50. 
- I/O of data or a command is performed in between. Moreover, an interface 25 
can also perform transfer of charge initiation and a charge terminate signal 
among power supply sections 60. 

[0052] An interface 25 Moreover, serial interface, such as RS(Recommended 
Standard)-232C, Parallel interfaces, such as IEEE (Institute of Electrical and 
electronics Engineers)1284. A USB (Universal Serial Bus) interface, An i-Link 
(IEEE1394) interface, a SCSI (Small Computer System Interface) interface, etc. 
It has a general interface for peripheral-device connection of a computer, and 
may be made to perform program and migration of data between the external 
instruments by which local connection was made. 

[0053] Moreover, it has an infrared-ray-communication (IrDA) interface as one of 
the interfaces 25, and may be made to perform an external instrument and radio. 
As for the transceiver section for infrared ray communication, it is desirable like 
for example, a head unit to be installed in the point of bipedal robot 1 body from 
a viewpoint of receiving sensibility. 

[0054] Furthermore, a control section 20 can perform an external host computer 
100 and data communication via contiguity radio as shown in "bluetooth" or 
".11B" or LAN (Local Area Network:, for example, Ethernet), or the Internet 
including radio interface 26 Network Interface Card (NIC) 27, 



[0055] The purpose of the data communication between such a robot and a host 
computer is operating actuation of the leg formula mobile robot 1 by remote 
control using a remote computer resource. Moreover, other purposes of this data 
communication are to supply data and program of the robots 1, such as a model 
of operation and other program codes, required for motion control to a bipedal 
robot 1 via a network. Moreover, other purposes of this data communication are 
to transmit the instruction data obtained with motion capture, a teaching pendant, 
etc. to a robot side (it is also possible to carry out direct teaching, of course, 
when an operator impresses external force to the leg formula mobile robot's 1 
airframe). 

[0056] The leg formula mobile robot's 1 motion control is actually realized by 
performing a predetermined software program in CPU21. The software control 
configuration which works on the leg formula mobile robot 1 concerning this 
operation gestalt is typically shown in drawing 4 . 

[0057] As shown in this drawing, the software for robot controls is equipped with 
the layered structure which consists of software of two or more layers. Object 
oriented programming can be taken in for the software for control. In this case, 
each software is treated in the module unit of the "object" which made the 
processing procedure over data and its data unify. 

[0058] The device driver of the lowest layer is the object which had it permitted to 



carry out direct access to hardware, such as a drive of each joint actuator, and 
reception of a sensor output, and perfornns processing which answers and 
corresponds to an interrupt request from hardware. 

[0059] A virtual robot is an object used as agency with various device drivers and 
the object which operates based on the predetermined communications protocol 
between objects. Access to each hardware which constitutes the leg formula 
mobile robot 1 is performed through this virtual robot. 

[0060] A service manager is a system object which urges connection to each 
object based on the initial entry between the objects described by the connection 
file. 

[0061] the modularization of the software of a high order is carried out from a 
system layer to every object (process) having — **** — every required function 
- an object - choosing — a permutation - it has easy composition. Therefore, 
I/O of the object whose data type corresponds is freely connectable by rewriting 
a connection file. 

[0062] Software modules other than a device driver layer and a system layer are 

divided roughly into a middleware layer and the application layer. 

[0063] In drawing 5 , the internal configuration of a middleware layer is illustrated 

typically. 

[0064] A middleware layer is an assembly of a software module which offers the 



leg formula mobile robot's 1 fundamental function, and the configuration of each 
module is influenced of hardware attributes, such as the leg formula mobile 
robot's 1 mechanical and electric property and specification, and a configuration. 
[0065] This middleware layer can be functionally divided into the middleware (left 
half of drawing 5 ) of a recognition system, and the middleware (right half of 
drawing 5 ) of an output system. 

[0066] In the middleware of a recognition system, raw data supplied from 
hardware, such as image data, voice data, and detection data obtained from 
other sensors, are received via a virtual robot, and these are processed. It is 
based on various input. Namely, speech recognition, distance detection, posture 
detection, Process contact, motion detection, color recognition, etc. and obtain a 
recognition result. (For example, "it having recognized (obstruction) etc.") . [ "the 
ball was detected", "the fall having been detected", "it having been stroked", "it 
having been struck", "the scale of C-E-G having been heard", "it having detected 
(body which moves)", "it having detected (obstruction)", ] A recognition result is 
notified to the application layer of a high order through an input semantics 
converter, and is used for a subsequent action plan, study, etc. 
[0067] On the other hand, in the middleware of an output system, functions, such 
as a walk, playback of a motion, composition of an output sound, and lighting 
control of LED equivalent to an eye, are offered. That is, reception of the action 



plan drawn up in the application layer is carried out through an output semantics 
converter, the servo command value of each joint of a robot, an output sound, 
output light (LED), output voice, etc. are generated for every function of the leg 
formula mobile robot 1, and it is discovered as airframe actuation of the leg 
formula mobile robot 1 through an output, i.e., a virtual robot. According to such 
structure, the application layer can control the leg formula mobile robot 1 by 
giving not a physical command like the control command to a joint actuator but a 
more abstract action command (for example, it barking [ it moves forward, 
retreats and is pleased with ] tracking being carried out [ carrying out / which 
goes to sleep / gymnastics, that it is surprised, ]). 

[0068] Moreover, to drawing 6 , the internal configuration of the application layer 
is illustrated typically. The application layer consists of one or more application 
software which controls internal states, such as airframe actuation of the leg 
formula mobile robot 1, and instinct, feeling. 

[0069] Application returns the action for which determined the leg formula mobile 
robot's 1 action plan, and it opted via the output semantics converter using the 
recognition result received via the input semantics converter. 
[0070] Application consists of the feeling model which modeled a robot's feeling, 
the instinct model which modeled instinct, a study module which memorizes the 
external event serially, a behavioral model which modeled the behavior pattern. 



and the action change section which changes the output destination change of 
the action for which the behavioral model opted. 

[0071] The recognition result inputted via an input senaantics converter is 
inputted into a study module as a study instruction signal while it is inputted into 
a feeling model, an instinct model, and a behavioral model. 
[0072] It is transmitted to an action change section list via an output semantics 
converter at middleware, and the leg formula mobile robot's 1 action for which 
the behavioral model opted is performed on the leg formula mobile robot's 1 
airframe. Or a feeling model, an instinct model, and a study module are supplied 
as action hysteresis as action hysteresis through the action change section. 
[0073] The feeling model and the instinct model had a recognition result and 
action hysteresis in the input, respectively, and have managed the feeling value 
and the instinct value. Refer to these feeling value or the instinct value for a 
behavioral model. Moreover, a study module updates an action selection 
probability based on a study instruction signal, and supplies the contents of 
updating to a behavioral model. 

[0074] the study module concerning this operation gestalt - movement 
instruction equipments (not shown), such as motion capture and a teaching 
pendant, or the time series data acquired through the direct teaching actuation 
to an airframe and a joint include-angle parameter are associated, and it learns 



as time series data. A RIKARENTO neural network configuration is adopted for 
study of time series data. 

[0075] Here, a neural network is the model which simplified the neuron network 
in human being's brain, and means the network where nerve cell neurone is 
combined only with the one direction through the synapse which passes a signal. 
Transfer of the signal between neurone is performed through a synapse, and 
various information processing is attained by adjusting resistance of a synapse, 
i.e., weight, suitably. Each neurone inputs by carrying out weighting according 
the output from other one or more neurone to a synapse, adds deformation of a 
non-line type response function, and outputs total of these input values to other 
neurone again. 

[0076] Moreover, in a RIKARENTO neural network, joint relation in which the 
output of the past in each unit is returned to other units in a network (or itself) is 
permitted. Therefore, the dynamic property in which the condition of each 
neurone changes depending on time amount can be included in a network, and 
recognition and prediction of a time series pattern can be performed. 
[0077] The study module concerning this operation gestalt can generate various 
movement patterns by performing kinematic control by combining each divided 
time series data while the movement pattern which is time series data by 
constituting such a RIKARENTO neural network hierarchical is divided 



automatically and it saves it. 

[0078] The configuration of the hierarchical RIKARENTO neural network 
concerning this operation gestalt is typically shown in drawing 7 . The 
hierarchical RIKARENTO neural network shown in this drawing consists of 
arranging each RIKARENTO neural network (after-mentioned) hierarchical. 
[0079] As already stated, the leg formula mobile robot 1 has the joint actuating 
motor for making an airframe drive, and the sensor for measuring the 
environment of the airframe exterior of joint actuation or others. 
[0080] The input xt corresponding to the condition of a sensor and a motor is 
inputted into n RIKARENTO mold neural networks 201-1 which constitute the 
lower layer of the hierarchical RIKARENTO neural network 200 shown in 
drawing 7 - 201 -n. 

[0081] The example of a configuration of the RIKARENTO mold neural network 
201-1 of a lower layer is expressed to drawing 8 . In addition, although 
illustration is omitted, other lower layer RIKARENTO mold neural networks 
201-2 - 201-n as well as the RIKARENTO mold neural network 201-1 of 
illustration are constituted. 

[0082] As shown in drawing 8 , the RIKARENTO mold neural network 201-1 of a 
lower layer has the neurone 231 of a predetermined number of input layers, and 
the input st corresponding to the condition of a sensor and the input mt 



corresponding to the condition of a motor are inputted into this neurone 231 . The 
output of neurone 231 is made as [ supply / the neurone 233 of an output layer ] 
through an interlayer's neurone 232. And from the neurone 233 of an output 
layer, it is made as [ output / output st+1 corresponding to the condition of the 
RIKARENTO mold neural network's 201-1 sensor and output mt+1 
corresponding to the condition of a motor ]. Moreover, a part of output is made 
as [ feed / to the neurone 231 of an input layer ] as a context (context) Ct. 
[0083] The output of the RIKARENTO mold neural network 201-1 thru/or 201 -n 
is inputted and compounded by the synthetic circuit 203 through the 
corresponding gate 202-1 thru/or 202-n, and is made as [ output / prediction 
output yt+1 ]. 

[0084] It is made as [ control / the condition of the gate 202-1 - 202-n that the 
error of desired value y*t +1 as an instruction signal and the output of each 
RIKARENTO neural network 201-1 of a lower layer - 201 -n corresponds at the 
time of study ]. 

[0085] The RIKARENTO mold neural network 201-1 of the lower layer 
mentioned above - 201 -n, the gate 202-1 or 202-n, and the same configuration 
as the synthetic circuit 203 are formed more also in the hierarchy of a high order. 
That is, the RIKARENTO mold neural network 211-1 - 211-n. the gate 212-1 - 
212-n, and the synthetic circuit 213 are arranged by the hierarchy of a high order. 



And it is made by the RIKARENTO mold neural network 211-1 - 21 1-n as [ input 
/ the sequence (gate sequence) Gt corresponding to each switch-on (whenever / 
closing motion /) of a low-ranking hierarchy's gate 202-1 - 202-n ]. And output 
G1T+1-GnT+1 is outputted from each RIKARENTO mold neural network 211-1 - 
21 1-n, and it is made as [ output / prediction output GT+1 ] from the synthetic 
circuit 213. Moreover, desired value G*T +1 is inputted as an instruction signal at 
the time of study. 

[0086] In addition, although only two hierarchies are shown in drawing 7 , it is 
also possible to arrange the hierarchy of a high order further more if needed. 
[0087] The configuration of a high order hierarchy's RIKARENTO mold neural 
network 211-1 is expressed to drawing 9 . In addition, other high order 
RIKARENTO mold neural networks 211-2 - 21 1-n are also considered as the 
same configuration as the RIKARENTO mold neural network 21 1-1 of illustration. 
[0088] As shown in drawing 9 , the RIKARENTO mold neural network 211-1 is 
fundamentally constituted like the RIKARENTO mold neural network 201-1 
shown in drawing 8 , and the neurone 242 of plurality [ neurone / 241 / layer / 
input / two or more ] and two or more neurone [ layer / output ] 243 are arranged 
at the interlayer, respectively. While signal g1 T-gnT corresponding to the 
switch-on of the gate 202-1 - 202-n is inputted, the period (time amount) IT which 
has flowed through the gate (disconnection) is inputted into an input layer. From 



an output layer, output g1T+1-gnT+1 and IT+1 are outputted corresponding to 
these inputs. Moreover, a part of output of an output layer is fed back to the input 
layer as a context CT. 

[0089] Here, the algorithm of the RIKARENTO nnold neural network 201-1 - 
201-n is explained. 

[0090] Using the activation function of software MAKKUSU (soft-max), the 
switch-on of the gate is expressed, as shown in a degree type. 
[0091] 
[Equation 1] 

[0092] Here, gi expresses the gate nnultiplier corresponding to the switch-on of 
the i-th gate, and si expresses the value corresponding to the internal state of 
the switch-on of the i-th gate. Therefore, output yt+1 of the synthetic circuit 3 is 
expressed with a degree type. 
[0093] 
[Equation 2] 

n 

y,*i = y. 8' ' y''*i 



[0094] Here, the likelihood function shown by the degree type used as the 
greatest value is defined at the time of prediction study. 
[0095] 
[Equation 3] 

, r 1 ; (3) 
InL = In \ -e' ^ ' 



[0096] In addition, sigma expresses the scaling parameter here. 
[0097] At the time of study, the weighting factor of the RIKARENTO mold neural 
network 201-1 - 201 -n and the gate multiplier g are updated by coincidence so 
that a likelihood function may serve as max. Only a gate multiplier is updated at 
the time of recognition. 

[0098] In order to establish the Ruhr which updates these weighting factors and 
gate multipliers, it asks for the inclination about the internal variable si of the 
exponential function of a likelihood function, and the inclination about the output 
yi of the i-th RIKARENTO mold neural network like a degree type. 
[0099] 
[Equation 4] 




[0100] Here, when the i-th RIKARENTO mold neural network is Input xt. g (i|xt, 
y*t +1) means the after [ an event ] probability to generate target output y*t +1, 
and is expressed with a degree type. 
[0101] 
[Equation 5] 

gk]x,.y%..)^ f ^ (6) 

[0102] Here, ||y*t+1-yjt+1||2 express the square error of current prediction. 
[0103] The above-mentioned (4) formula expresses the direction which updates 
si. Moreover, as shown in (5) types, the inclination about yit+1 of the exponential 
function of a likelihood function includes the error term of error condition 
y*t+1-yit+1. Weighting of this error term is carried out by the after [ an event ] 
probability of the i-th RIKARENTO mold neural network. 



[0104] Thus, only in proportion to an after [ an event ] probability, the weighting 
factor of the RIKARENTO mold neural network 201-1 - 201 -n is adjusted so that 
the output of the i-th RIKARENTO mold neural network and the error of desired 
value may be amended. Thereby, only one expert RIKARENTO mold neural 
network is made as [ learn / the given training pattern / exclusively ] among n 
RIKARENTO mold neural networks. The error of each RIKARENTO mold neural 
network is expressed with a degree type. 
[0105] 
[Equation 6] 

error ^i^i = g{f\x,,y\*i) (y%*i - y"**i) ^'^^ 

[0106] Actual study of the RIKARENTO mold neural network 201-1 - 201-n is 
performed by the back-propagation method based on the error acquired by the 
above-mentioned formula. Thereby, study is performed so that the RIKARENTO 
mold neural network 201-1 - 201-n may become the expert who can identify a 
predetermined time series pattern which is different from others among Inputs xt. 
respectively. 

[0107] The above thing is more the same also in the RIKARENTO mold neural 
network 211-1 in the hierarchy of a high order - 21 1-n. However, the input which 
can be set in this case is the gate sequence GT, and that output is set to GiT+1 . 



[0108] Thus, when a specific pattern of operation with the constituted leg formula 
mobile robot 1 is discovered, it changes according to each gate 202-1 with which 
switching operation of output is carried out- of each RIKARENTO mold neural 
network 201-1 — and 21 1-1~, and the advance of actuation of switch-on to 212-1 

[0109] The Kaisei condition of a certain gate expresses the activation of a 
RIKARENTO mold neural network which has an output in the gate. Moreover, 
there are a manifestation of a specific pattern of operation, the gate with 
correlation, and the gate that is not so. Therefore, when a certain pattern of 
operation is taught to the leg formula mobile robot 1, instruction actuation can be 
learned by carrying out self-organizing of the hierarchical RIKARENTO neural 
network so that switch-on of the gate with this instruction actuation and 
correlation may be realized. 

[0110] The leg formula mobile robot 1 concerning this operation gestalt can 
receive instruction of operation with symbol inputs, such as voice. That is, at the 
time of study, at the time of - actuation instruction, it is reminded of input symbols, 
such as directions voice, and instruction actuation is memorized. The learning 
function of it being reminded of such a symbol and teaching a pattern of 
operation is **(ed) to the real world, and it is easy to understand it intuitively also 
for an operator. 



[0111] Furthermore, the leg formula mobile robot 1 concerning this operation 
gestalt associates each segmented actuation with the input symbol recognized 
by speech recognition etc., and memorizes it while he segments comparatively 
long instruction actuation and other actions. 

[0112] Therefore, the leg formula mobile robot 1 concerning this operation 
gestalt can direct a comparatively long pattern of operation easily at the time of 
playback of operation. Moreover, even if it is the action which is not learning the 
same thing directly, near action can be discovered with directions by associating 
from the symbol inputted by voice directions. 

[0113] In drawing 10 , the configuration of the study mechanism 300 of the leg 
formula mobile robot 1 concerning this operation gestalt based on the 
associative storage of segmentation of action, and the action and the symbol 
which were segmented is illustrated typically. 

[0114] This study mechanism 300 consists of the segmentation section 301 
which segments the action on the leg formula mobile robot's 1 airframe, the 
speech-recognition section 302 which recognize the voice inputted from the 
voice-input sections, such as a microphone, and change into a symbol, the 
correlation count section 303 which calculate correlation with the symbol 
recognized to be the segmented action, and the storage section 304 which 
associate with a symbol the action segmented based on a correlation result, and 



memorize. The correlation count section 303 calculates correlation with action 
and a symbol using multivariate analysis etc. 

[01 15] In drawing 11 , the functional configuration at the time of the study in the 
study mechanism 300 is illustrated. 

[0116] The segmentation section 301 inputs angle of rotation which you were 
made to drive at the time of instruction of operation according [ each joint 
actuating motor which constitutes the leg formula mobile robot 1 ] to an operator. 
[0117] As already stated, in a hierarchical RIKARENTO neural network 
configuration as shown in drawing 7 , the output of each RIKARENTO neural 
network is inputted and compounded by the same hierarchy's synthetic circuit 
through the corresponding gate, and is outputted as a prediction output. And the 
switch-on of the gate which corresponds according to the error of the desired 
value as an instruction signal and the output of each RIKARENTO neural 
network at the time of study is controlled. 

[0118] The segmentation section 301 will segment this for each [ in the 
hierarchical RIKARENTO neural network 200 ] gate output of every, if the taught 
action is inputted in the format of angle of rotation of each joint actuating motor. 
[0119] The selection section 305 generates each gate output which specifies 
instruction actuation using the switch-on of each gate determined using the 
activation function of the software MAKKUSU (soft-max) section 306, relates this 



with actuation of the joint actuating motor showing instruction actuation, and 
saves it in the storage section 304-1 . 

[0120] The correlation count section 303 calculates correlation with the 

activation data of each segmented gate, and the input symbol recognized by the 

speech recognition section 302 using technique, such as multivariate analysis. 

And the segmented gate output is associated with a symbol based on this 

correlation result, and it memorizes in the storage section 304-2. 

[0121] In addition, the storage section 304-1 and the storage section 304-2 may 

be constituted as independent storage, even if it is the same storage. 

[0122] Moreover, to drawing 12 , the functional configuration for reproducing the 

instruction actuation at the time of the symbol input in the voice base in the study 

mechanism 300 is illustrated. 

[0123] Suppose that the operator emitted directions with voice after teaching 
some actions to the leg formula mobile robot 1 . These contents of directions are 
recognized by the speech recognition section 302, and are changed into a 
symbol. 

[0124] Subsequently, in the storage section 304-2 which carries out associative 
storage of the symbol to the segmented action, this input symbol is searched 
and the gate switch-on data which specified the corresponding action are taken 
out. 



[0125] The taken-out gate switch-on data are reproduced as a command value 
over each joint actuating motor for being segmented reverse and realizing taught 
action. The taught action will be reproduced by controlling the drive of airframe 
actuation, i.e., each joint actuator, based on this command value. 
[0126] Subsequently, the operating characteristic of this study mechanism 300 is 
explained, giving an example. 

[0127] In drawing 13 , angle of rotation of the joint actuating motor taught with 
the symbol input is illustrated as the symbol supplied to the study mechanism 
300. However, for the simplification of explanation, the input symbol to treat is 
made into two kinds, SYM-A and SYM-B, and the number of a joint actuating 
motor may be two pieces, moreover — time a certain symbol si of the speech 
recognition section 302 is effective - Sit=1 - outputting -- otherwise, - coming - 
being alike Sit=-1 shall be outputted 

[0128] In the correlation count section 303, correlation with each gate output and 
input symbol which constitute the hierarchical RIKARENTO neural network 200 
is calculated using technique, such as multivariate analysis. For example, the 
correlation Cij with Symbol si and the segmentation signal Bj after going through 
the existing time amount T is computed using the following formulas. 
[0129] 
[Equation 7] 



[0130] The correlation result of input symbol SYM-A and each gate output is 
shown in drawing 14 . Similarly, the correlation result of input symbol SYM-B and 
each gate output is shown in drawing 15 . However, for the simplification of 
explanation, the hierarchical RIKARENTO neural network 200 used for study of 
instruction actuation considers only as two hierarchies who consist of each class 
of a high order and low order, a lower layer has the three gates 
202-1,202-2,202-3 corresponding to each three RIKARENTO neural networks, 
and the upper layer presupposes it that it has the two gates 212-1,212-2 
corresponding to each two RIKARENTO neural networks. 
[0131] In the example shown in drawing 14 , the gate 212-1 has the highest 
correlation value with symbol SYM-A. This means having memorized the 
instruction action in which the RIKARENTO neural network 211-1 of the high 
order corresponding to this gate 212-1 is equivalent to symbol SYM-A. 
[0132] Moreover, in the example shown in drawing 15 , although the gate 202-1 
has the highest correlation value with symbol SYM-B, this means having 
memorized the instruction action in which the RIKARENTO neural network 
201-1 of the high order corresponding to this gate 202-1 is equivalent to symbol 
SYM-B. 



[0133] Here, as for a motor output, a gate signal with the highest correlation is 
disregarded by other gate signal lists during diminishment, i.e., an inactive 
period. This situation is shown in drawing 16 and drawing 17 . 
[0134] Therefore, the contents by which associative storage is carried out to 
each symbol SYM-A list as a result of segmentation and correlation count about 
SYM-B at storage 304 become as they are shown in the drawing 18 list at 
drawing 19 . 

[0135] It has explained in detail about this invention, referring to a specific 
example more than [addenda]. However, it is obvious that this contractor can 
accomplish correction and substitution of this example in the range which does 
not deviate from the summary of this invention. 

[0136] The summary of this invention is not necessarily limited to the product 
called a "robot." That is, if it is the machinery which performs movement modeled 
on actuation of human being using the electric or magnetic operation, even if it is 
the product which belongs, for example to other industrial fields, such as a toy, 
this invention is applicable similarly. 

[0137] In short, with the gestalt of instantiation, this invention has been indicated 
and it should not be interpreted restrictively. In order to judge the summary of 
this invention, the column of the claim indicated at the beginning should be taken 
into consideration. 



[0138] 

[Effect of the Invention] As a full account was given above, according to this 
invention, the great leg formula mobile robot which can associate the taught 
pattern of operation with input symbols, such as voice, and can memorize it, and 
its study approach can be offered. 

[0139] Moreover, according to this invention, the great leg formula mobile robot 
which can segment and memorize the taught pattern of operation, and its study 
approach can be offered. 

[0140] Moreover, while segmenting the taught pattern of operation according to 
this invention, the great leg formula mobile robot which can associate the 
segmented pattern of operation with input symbols, such as voice, and can 
memorize it, and its study approach can be offered. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the appearance configuration of the 
mobile robot 1 which performs the leg formula walk by the limbs with which 
operation of this invention is presented. 



[Drawing 2] It is drawing having shown typically the block diagram of the 
electrical and electric equipment and control network of the leg formula mobile 
robot 1 . 

[Drawing 3] It is drawing having shown the configuration of a control section 20 
in the detail further. 

[Drawing 4] It is drawing having shown typically the software control 
configuration which works on the leg formula mobile robot 1 . 
[Drawing 5] It is drawing having shown the internal configuration of a middleware 
layer typically. 

[Drawing 6] It is drawing having shown the internal configuration of the 
application layer typically. 

[Drawing 7] It is drawing having shown typically the configuration of the 
hierarchical RIKARENTO neural network concerning this operation gestalt. 
[Drawing 8] It is drawing having shown the example of a configuration of the 
RIKARENTO mold neural network 201-1 of a lower layer. 

[Drawing 9] It is drawing having shown the configuration of a high order 
hierarchy's RIKARENTO mold neural network 21 1-1. 

[Drawing 10] It is drawing having shown typically the configuration of the study 
mechanism of the leg formula mobile robot 1 concerning this operation gestalt 
based on the associative storage of segmentation of action, and the action and 



the symbol which were segmented. 

[Drawing 11] It is drawing having shown the functional configuration at the time 
of the study in the study mechanism 300. 

[Drawing 12] It is drawing having shown the functional configuration for 
reproducing the instruction actuation at the time of the symbol input in the voice 
base in the study mechanism 300. 

[Drawing 13] They are the symbol supplied to the study mechanism 300. and the 
timing chart which illustrated angle of rotation of the joint actuating motor taught 
with the symbol input. 

[Drawing 14] It is the timing chart which showed the correlation result of input 
symbol SYM-A and each gate output. 

[Drawing 15] It is the timing chart which showed the correlation result of input 
symbol SYM-B and each gate output. 

[Drawing 16] It is the timing chart the motor output indicated signs that it was 

ignored to be to the gate signal list of others [ gate signal / with the highest 

correlation / under / diminishment, i.e., an inactive period, ]. 

[Drawing 17] It is the timing chart the motor output indicated signs that it was 

ignored to be to the gate signal list of others [ gate signal / with the highest 

correlation / under / diminishment, i.e., an inactive period, ]. 

[Drawing 18] It is the timing chart which showed the contents by which 



associative storage is carried out to a store 304 as a result of segmentation and 
correlation count about symbol SYM-A. 

[Drawing 19] It is the timing chart which showed the contents by which 
associative storage is carried out to a store 304 as a result of segmentation and 
correlation count about symbol SYM-B. 
[Description of Notations] 

1 - Leg formula mobile robot 

2 - Idiosoma unit 

3 - Head unit 

4 - Tail 

6A-6D -- Leg unit 

7 - Neck joint 

8 — Tail joint 

9A-9D — Femoral region unit 
10A-10D - Leg part unit 
11A-11D-- Hip joint 
12A-12D - Knee joint 

20 - Control section 

21 - CPU 

22 - RAM 



23 - ROM 

24 - Nonvolatile memory 

25 - Interface 

26 - Radio interface 

27 - Network Interface Card 

28 - Bus 

29 - Keyboard 
40 - I/O section 

50 - Mechanical component 

51 - Motor (joint actuator) 

52 - Encoder (joint angle sensor) 

53 - Driver 

60 - Power supply section 

61 - Charge dc-battery 

62 - Charge-and-discharge control section 
100 - External host computer 

200 - Hierarchical RIKARENTO neural network 

201 - Lower layer RIKARENTO neural network 

231 - Input layer neurone 

232 - Output layer neurone 



233 - Interlayer neurone 

21 1 - Upper layer RIKARENTO neural network 

241 - Input layer neurone 

242 Output layer neurone 

243 - Interlayer neurone 

300 - Study mechanism 

301 — Segmentation section 

302 — Speech recognition section 

303 - Correlation count section 

304 Storage section 

305 — Selection section 

306 - Software MAKKUSU section 



